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Abstract 



A system and method for importing and exporting data between an object oriented computing environment and an 
external computing environment encapsulates the validation, conversion, and update control mechanisms for objects in 
metadata about the objects. Metadata logic operates identically on a variety of internal objects, freeing the object 
oriented computing environment from the need to duplicate the same control logic for each user interface. During 
program generation, metadata objects are generated to link an external computing environment data field name, a 
corresponding object oriented computing environment attribute name and a corresponding external data format for each 
external data field which is imported and exported. An external class object is defined, including conversion parameters 
for converting the corresponding object oriented computing environment attribute into the corresponding external data 
format. External object class metadata objects contain the object oriented computing environment attributes which are 
used for import and export. 
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(2) 

1 

-* • 7^-;i/Hfc»i6rr^«x-^^ifcUXh 
l£**x-* • t^>'i^ SSt^t^yx^ h 

jt ift n > t: a — Tj>!?m «»it * ±e#*-t * 

>#- hr*fc»©±E»«3>e:i-x,/ > 
^SII«*^«)K*fcJB«LT, _tEx-*»JXh 
vx^ bfrP>*7i?x.9 hftf6j3>fcriL-: r^r>^»« 
HttfcttML, »!6ta^*T-^-^yx^hS« 
ML, ifcttlTf £**x-* • *^xj hrt©at*/t 
5^-*ft±E»«5 ? -^fciifflL, ^ttl^O^BB 
r-**:r:/^x*MBfl?-*E**L, tt«**h 

±e*^vx^ hf&ipj3>e^-x^ >^s«rt©*^ 

S?x* h^6±gmi53>e^-x>r>^^^v 
x* hJirSj-r-^^X^X^- h-rSfcJ&cOK^^x 
£ hjg|p|3>tf j.— >^!B**60K*(r*«FL 

Eflffl^-***±Ex-*U;* l^&ttML, *HST 
*7 : Jx.& K*^6©*yvx^ hj&fftj^-^tcSfflL, 

A±T»m*?yx^ HBfpJ3>brj.-x^>^53 

«t©mn?T-**-< >#- h^i/x^x^- hi- a& 



- 1 7 5 7 3 0 

2 

±M*7it3L>? hlg[Sl3>traL-x^>^l5*^ ftSB 
3>tfxL-x^ >#m85r-^ • 7^-^H*fc. 

-r^^x^ hjgft3>tfn.-7-^ >t/m%.m#.t, 

5 s -* U X h • *?yi £ h 

liet/'yx^ hJilnj3>fcr^— 7^ >^S«*«. 

niifit^yx^ hffil&J3>b:^-x>r >^83««tt 

>>x£ hT&^T, Mt^m^yx^ hJBftn> 

Ka-f ^ >^^tt*±E#fcT*rt«x-*»jS 

^Wx-^ftiE^y^x* h^:3>tfxL-x^ >^ 
yfi«^6o>K*«rj6SLT. ±IBT^'Jxh-^ 

VX* h^Srfr^VX* hJglPin^XL-TV >£fffi« 

ML. K^JC-TS^^x-* • r/yx^ 
7^-*$±E*S55 s -*lciBfflL, -?-nic<t0»^« 
x-^Sr^vx^hJglPlx-^^lftL. &&m%tl 
W/yii; h»rti7 f -*ft±E#«?-r*^*7 f -* • 

yi^ hj^6±En«3>b!3.— r-f >y»«^*^^ 
x* hfif^T-^^x^x^- hnt6©R*?yx 
*h»|6|3>t!i-^^> b CDS* ic JS§ L 

T, «*^x*h5C3*«'r-5^*5 s -*-*^vx* 

h*»ML, i^T^-tyyx^hWi>m 

E#«x-***-kfi5 ! -* , J;* b^e^ML, 
^>y<*^-* • t^/x^ M*i02»^^^-**±E 
t/'yx^ h^eWy'yxy MS^-^JlSffl L, 

^MS.tE^y'yxi? hft|ft|3>bra-x-f >^8B* 
1 ^*ftto±E*^x* hitlnin >tfx-f^f 
>^»«rt©ft*^x*hft. ±E*M»3f^x*h 
• ?7»5»**t **XKJ;0.bE^«*^yx* 

[m*^4] »js-rs±E*^vx* hffirpj3>t?xL" 

> tfxL-x-r >^IH«tW^#*^xx* N(c*^^jiitra 
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(3) 



7-175730 



9*t-9 - t^x^; h^at^yx^ 

?5>x* hZmML. V&ifGrr**9 : r-9 ■ t^vi 
ftt^DRttSx-^fctf^vx* Nffiftx-^i:^ 

*>*9 : r-9 • *?p*9 bizmmwzftrzttfts-rz 

x£ M&iSjx-^Sx^XTS-h-rsfcftcoK^^x 

T\ Rt^vx^ hO^t^^T-^ ■ st^x^ 
h£S9JU ^JSST^^^x-^ ■ ^^x^ hrto 
£J*A 5 j* - * £±H2;t y v x ^ h |g|pJx- 9 izmm 

^T-^gIyXfA e 

h&s^iiJi-fc^on^^^x^ h • 

•^7X • ^Vy F£^tMffi;**:/xx£ h • £7X«h> 

mams] ±e©#bwj*^s;x^ Hc^&iiairr 



• 7 * - A K IZ J**-T Suffix- ^Mi^'JXht^ 

JO igMt^^^yx^ hJBfojn > If 3.-7-4 >^SSS 
Btt^nS^ ±E*7 r >?x^ hfe[p]3>t:jL-5- 

• >tfmm.ft(D&j'7z/jL? h\zttfo?z>*9^-9 ■ 

±E**7-* • *7Vx.9 hit* J*lW**^x3r 
hmi^a>kfa.-x^>^S*^tt^±E^'r«5nSK 

a? [M««] ]] 7~*&^>#-b&tfx^x#-h 
U JL^*^yx^H£M.T?^m^fcft(0^»*^vx 

*rj6Ta±Etf:/>>x* hlBfn|3>tf3.-x^>^8B« 
Kffico l ^£^tr±E*:/^x£ hfg[S]n>hr^-x^ 

• :^7Xj5^W$t, ■€-Wc±0±EW«B*^vx* 
h • • ;*7y H*|*Sti5Xry^t» 

otf [IRMi 2] ^iST^±E^vx^h}g|ftj3>hfrL 
>^{a«JBttco 1 ^£^fr±3B#:/vx£ h»fpj 

^>e^-x^>^^rtco&^7 r vx^ Hc^£ii 

>ei-f-^>y8Ba^6©K»fc*:«LT, ±Ex- 

• *-f*J*9 h«'I^Xf-^ 
^iTf 3J:JB;**x-* • t7*yxi? hf^0^7^ 

yi^ hfcttar^xyy^t, 

[MMl 4] ±E^7 P vx^hfg[pJU>tfr..-7 1 ^> 
50 ysaa^x-^SrX^X^-hTSfcfe^BS^y^x? 
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~^£±HB:t:/vx^ h^6<£±i£x-^(CilfflU ^ 
[81*:® 1 5} ±fEx-^^m^x-^ • 7T<;HCE 
1 ?&tz\m&<DSi>¥^-5> • 7^ b7 

t^^/yx^ h»|£l3>tfi-x^>^aa*Kttc!:, 20 

- ^^-^hMcajg^s^fflx-^^ictsu^ b*r& 

±Ex~ * £ ±ffi:t 7 v x £ h|g[p| 3 > tf jl-t^ > ^ 

■HSMtott-sxr-y:/*:, 

±E3f * $ n fe* y v x * h j&rnjx- ^ is-r £ ±e 



W7- 1 7 5 7 3 0 

5 

"J X h • t^yx ^7 h 

0 1:3 ±E*7vx*hrafta>lf:x— 
ySBftrtO^T'yxi? blzMfotZ**?-*? • tf? 
yxnT^^T, »a>-r*±E*:/^x£ hJBfan> 

tf 3.— >^««i*s:*fis-rs±E^a7 f -^^ 

^yx^ 

^x£ hd^J«3>lfa-r-f >?S^T-.^ 
^x^x^- hT x * M&iSin > h°xL 

7^, 

£ ±Ex- * »J X h *» S «»JT * Xf^i, 

^±Et/yx^ bfrS<D±Ex-*t;:SfflU *n!l 
J: 0 * 7 x x ^ b ^ S: - 9 \Z 'M&T Z> X 

5-^7^ 

[0 0 0 1] 
[0 0 0 2] 

© ff t^yx^h^6««Sns. t^yx^hfi " 

y u-a" thmiti^T-^mm, mmz^o^f-9 
^-re« iMyjar^ (»ft*fciixhu>ya 

<!:) t^o^O, tT'yx^hM (OREF) , -ffc 
[ 0 0 0 3] ^it/yx^ htt, il^> #»©"^f 
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(5) 

7 

-^IW^x^ H;:*©;*7y K©1 o£^frT£J; 
hfc w * y -fe - v " «rilMS-r -6 C 1 1 J: 0 Jiric a *l s 

*f>#-h (import: A*) RtfX£*#-h (expor 

ft. *»3>Ka-7^>£^IWtt. «*0«IB«IC^ 

©*^x? h»lPl3>bra.-: r-f >i5f«*T*t>fc0 

&<>^7x-Xtl/T8, »BSC*X h ■ a— *f • -f 
>^7i-X, /tyf ^>*7x-^ S^y-^ • ^ 
Xf-v3> -a— tf ■ <>^7x-X, £fcte3>tf 

[0 0 0 5] ^-^^x^ hm^]3>h°a-x^ 

-hRtfx^xtf-Mcfc^T* o^xx-xii, 3 
• x-*©»£tt&iftE^s&«>©* &tH># 

- h • x-^&tfX^Xtf-h • x-^£<-f>#-h • 
£^lc£ftr*fc#©8Hf§£^ •f>^7x-XO 

swsijrrsK^tt. x~^©^>^h&#x?x# 
<tana»ntfft6&K awK^-tf ■ -r >^7i- 

fcRtfnXhtfJB*.. X7-©RjflEttt>«Miirr*. 
[0 0 0 6] 

[JSW^WftLiitrsBW *38WOBWtt, -© 40 
[0 0 0 7] *5E9i03W©B«lB, «w>3>fcrx-f^ 
[0 0 0 8] Etl#»W©M©BMtt, *y^xirMfi 

iftatarto^^yx^ nc»"r-&#a^«^>^7x- 



»BPF 7-175730 

[0 0 0 9] 

[IMftAHfcT*&ft©¥R] C*16©BW3W*«W!I 
ititf, *yyx*Mc*rr&»Stt*K, JtKKtfx 
•iMMMJt** *7vx£ (me 
tadata) tA^-bJHk^-S^fcfccfcOaiSStl^. £© 

hic^Liwi^irafH-r^iit^pj^^L, &.x— tf 

>^7x-XCJ»«:'r*B-©«»»31S*«-r'5ifeB 

arts. x-^©-f >*-hRt;x*^#-h©&»© 

h©JRtt£*M1-£*^tttt«« (tagging scheme) £ 

So sc^t, *^yx^nBift3>trx-5 L ^>y»« 
£&^gB:3>tfx-x^ >yawt©B-eii«-r&^» 
©M©-r>*7x-^ttB*ana^. <f >#~-b$n 

(tf^K-^A (build time) ) fcftfPU fl-g&3> 

tfx-x^ y/mm?-? • 7^-;n^, *teT£:t 

^x^h^l^3>tfzi-5 L ^>^S|ig^»Sft^ R 

tftt£Sri>tfx-x^ >^£&i;::ktt*#fl>gBx-* ■ 

^yxh't^vx^h&tfitn, ;r©ftgBx-*^ 

3 > tf - x t © BBT-f > # - h &tfx ? X 
#-h^n^c ft«B^x^h^7Xd««ft, 
cnic^^-r^^-yvx^ hffil6in>t!jL— r>r >^ 

fc, yn^^A^liSlc, j»jerr**^xx^hfB[aia 
>fcfa—r-f >d/S«JBtt© 1 -DttttWDiP hffi 
|ft]8a«rt©ft*^vx^ HC«*LT, • + 

*/vx^ h^WT'yx^ h ■ ^7XW^7Xi 

[0 0 113 ^a^^A©^f7^r (^> - ^-f A) , <i 
h- = P^(^ftl5ri>tfx-x>r >^iB«^6©S* 
ictfy&LT, Wr-^^^^yx^ h^|pjn>tfa.~ 

XX^7 h/^t^yx^ hffi|nJ3>tfx-T-^ 
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(6) 

9 

[0 0 12] 7u?7J*%fff%. x^x#-h¥Stt* 
yxi?ha«nMT-^«»U r-^'Jx 

[0 0 13] :/n^7A4jS<Z>ra, 

-f>*-hxr;xi?x*-h»*^jK«fpiiBtft*. g 

^gftSWSr-^UXh • *Wx.9 

tCcfcoT&ffiSft^o fit, ^T-^'t^x^ 

0, ^»x-^^^^x^hfg|Plx»^lc^^o 
*^vx^ hfg|pJx~*te> *9t s -9 • -t^yx^ h 

[0 0 14] ^fflSatCx-^SrX^XTp-M-^ft:* 

i/t^-^^yi^ hfrt>o)7-9\zmmztL. 

*yyx*hffif^x~^*^fflT--*fCiK«Ta. «Eo 

±ia»«a/h©x7-w*«c«kt)» *a^jBiu»rficsg 

[0 0 1 5] 



W7 - 1 7 5 7 3 0 

10 

^0j](Oy7rAW^-W^Pj3^l«, *56 
Wfcctfcx-*©-* >#- h&tfX^Xtf- h©&«>© 

[0 0 17] rt^vx^ hfitfa^fcfu-T^ 

£x~*lC#LT*fT*t£e tyyx^h(W7yx^ 
h • ^XlC^-^bSn* t^yxH^7Xli 

^>X w «hJ»$ns. ^yxn^77iJ1^7 

X<D±T©x-^»*Rtf^y5/ H&**fS (inheri 
t ) , Z.n$\irT—9JXf*Vy HSriiJPT#, 7 

[0 0 18] t^/x^ htSfctofcj-^x* h ■ £5X 
tt, ii#teU>^c£oT^£ft, U >#©+*£»;* 

£©U>y©Hz**tt:*:/vx* h© 

*vv F*7F*?rz&iz®im'2tiz>o cotvy n*yv 

-A^tJ^±MtV, ^yx^h-f>X^>X07 

[0019] 01 £#Hrr*£\ *56w**^w-h-r 

h»tXx^X#-h©fc^<D^ft^vXxAIC 

31ar.;yh (CPU) 17, i^t«J18, RtfAHi* 
(I/O) -f >^7x-X1 9ft£©3>hrj.-^ • A 
-H>)x7 • b 1 6^^^>» 5IC»^«8*2 K 
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(7) 

11 

X i? Sfctt^fV X £ ft £<D*#58ttx-*EttK« 2 
A l 2 Sfctt l 4 tt, Sfcv-f # a^a- H 2 

6 , Jktft'il/-: 5rV >^ * yXrA 2 8 ££tf 0 

[0020] hi K«*n*±3K:, ^-^vx^hmipj 

7*-Al 4±THM£U iTffln>fcr3.-5 t -f >y«« 

1 l«3>ea-J ■ N7*~A1 2±-csMfr 

x— * • 7^*7 h7*-AJ:T»flsLT*>J:lf>. JEiC 

[ 0 0 2 1 ] 1 mtLX\t. 43>hTa-^ • ^7*; h a? 
2^14^, IBMtt©yXfA3 7 07 

5. *^|/— t4>9* v-XxA2 8ttl BM^MS 
Ett (MVS) ^l/-f^>^-/XfmS. * 

a-* - 7? y h7*-&X&*Wx.{? h»|pJ3>tf 

*0. $J*-tf* Abraham 6 J: ^3KBftffF3R 5 16 12 

2 5 -^"Persistent Stream for Processing Time Consu 
ming andReusable Queries in an Object Oriented Dat 
abase Management System" - 2 3 0 7 5 1 
*f) , Abraham £ \Z<kZ>ffif&5 1 5 1 9 8 7 ^"Recover 
yObjects in an Object Oriented Computing Environme 
nt" (W3- 2 7 3 5 5 3f) > RtfAbraham^lC Jk 
3|H]f5 5 1 6 1 2 2 3-ST'Resumeable Batch Queryfor P 
rocessing Time Consuming Queries in an Object Orie 
nted Dat abas eManagement System" (£JS8¥2-2 5 4 40 
0 0 6§) , 55(dBertrand MeyerlC ± ^"Object Orient 

ed Software Construction" (1 9 8 8^» Prentice Ha 

[0 0 2 2] -i >#-Mfc«Xir^#-h • yXxA : 

■pic, ^xfAtt^x? h»fli3>i;^s«i 

3 (HI) ^yi^ hffifS]n>h p zL-T-^ 
>^ftl 3 th^SBn >tTr L -5 1 ^>^SS^l 1 t(DfB 50 



^W7-l 7 5 7 3 0 
3 >l£x — y-* >^lgl llAjOx-;? • 7 4*-)l\* 

s. t-* u x h • t^/i * h 3 2 ©»anftR»»r; 

[0 0 2 3] H2&5!^8B-r«)i:» <>#-hM/x 
^X3R-h#att^^x-^*J«^S3 3^tT. 

T-^uxh 3 2*^©*fjj?-r*5}-^xx^ hmr&)3> 
bnw5t> ^^7 f -^-*^x^h4 3i4^au* 

£ » tf>/\- 7 / - * Rtf ;i/-?-> ft4tr. 

[0 0 2 4] ®2&3E\Z0mTZ>t* -f>*-h^&3 
L, n«x-^&^^x^hm[6]n>tf^--x^>^ 

^artic-r >^-h^r^ 0 ^ >#-h#&3 7iix-^ 

U7h« ^*^vx^ h 3 23^6*^x* h^|n]n>tf 

t^yx^h4 3^m. -f>^-h^g3 7ti^ 
/t, i*j6-rs>^x-^ ■ t^yx^ h4 3rt0)**^ 

-^S»JC"r*pt^x^ • ^yx^f4 3l:lll 
XtlJ&TZT—f - *7i?x.i? h 3 6 W(3jE§"r^« 
[0 0 2 5] B2SrJElC#BaTSt, ^>*-hsr;x 
^X^-I> • yXfAHx^X^-h#S3 

S*ICJ6SLT, t^/x^ K 3 6 3^6n«3>tTa- 

5 u ^>^gj*i ncx-^sx^x^-hrs- x^x 

^-h^S3 Bi**7i?3Lt? h3 6lC#*"T*^*5 f - 
^ • t^yx^ M 3 SrSSSiJ-r-So X^X#-h^& L 3 
8«^fe, T-5' , JXh32^^^7-^'.tyyx 

^ h4 3ic^r**HBT-^*fe»*j-r*. 

X^X*-h-T-F5:3 8l*M*r«^^5*-^ • t^yj 
^ h4 3 ^Wt&ftrtyt-v tt~Ji/?L O h3 6^6C0 
-r-^KMU ^niCcfcoT^^x^ hffilpjx-^ 

a-^ja«ti lie, tt»otttB*ffiffl'r*rt«r«to<E 
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(8) 

13 

[0 0 2 6] B3£iWH-r*fc, f-^UXh-^y 
x£? h - i77X3 2CD|f|jg**^3tt£. m7jk<D£5\Z, 
■ #7X • 7l^A4 ltt, Affi 

V7h'4 2aM4 2im, d *! 6 ttiBS, igJllh 
«A. «3£- #»RtfK£, £l& WV>!f* JO 

[0 0 2 7] B4RtfH5*#BBT*i. »«*y$?x 

»*^xj h • ^7X3 4ti^^er-^ ■ 7b~A4 
32fetfH*©^^x-^ • ^Vy F4 4 a^4 4 h £ 

znziz^Tizmmiz'tmznz. **x-* 

MSffcU ^^7^8tt4 6a7)S4 6n^ Z.tl 

[o o 2 si m$*&m-z>t. -r>#-h-T-S37& a? 

tfx*x#-|^&3 8 (0 2) tert^x^hiBipjri 

>fA M (build time) fc##) KKfTts C/d^5 
1) . ^D>^5 2T*£tU><fc5£, -f >#-h£fc 
«X^^4?-h"r§^T©^ ^vx^ h3 6ttJV«*^ 
vx# h • ^7X3 4*63K*-rs«k3fcEMa*l, ft 
SW^x* h ^7X^V>7 F4 4 W^^y 
x^7 h • ^XKHiTrS;**^--* • :*7*xx£ M 

[0 0 2 9] W:^D^^ 5 3T, ^yx^h'W ,30 
rtW >#- h £fcfiX^X#- htS^TO^yii' 

fftt, a*tt, ^^vx^h}B[&j3>tr^-x^>^ 

feplffit**. J6»IC, 7Dyy* 5 4T^$^J;7 
\Z+ • #:/^x^ M 3aW>#-h££« 

n^>o **x-* • t^/i^ Mi, HBTwaecai^ 
^fts^ic, -r>*-h&tfx^x#-hjflo^^^ 

[0 0 3 0] W7&PM?Zt, -f>*-h^g3 7 
(PS! 2) ^^vx^hJi|pJS^CO^ff4 1 ("7>- 
A (Run Time) "£t>;&$n3) ©*HB3>Ka- 

/t*;k £^>K'X Sfc(i^SB3>tra-x 
w >^i8« 1 1 iz&QtmznzmcD^ h$#j/j> 



4$BB¥ 7 - 1 7 5 7 3 0 

14 

yyx^h3 2^.«n (^Py^6 3) . ^f>#- 
hfS3 7 HAlCBttlfcx-* U X h 3 2 L, *f 

^6 5TH g£tfl$tl£*:/:>-x£ hfcHBrr*»* 

£n&„ t # D'^6 7tii a»j$nfcA7^-^i:<b 
t-jz&mmfrnnz, mmzjuyte sr. 

[0 0 3 1] H8£#irf££:. X£Xtf-h^a3 8 
(02) tt*^s;x^Hi«!B*o*ff* ("?>■* 

>yiB«!l*JciB*bTlM^r* (^D^7 1). 
yn> y ^7 2Tte> ttWr-^'J^hd^KUJ^ 
n, ^nyj? 7 3Tlirt«£#x-*yx h3 2j&>£§$ 

[C^/ay^7 4^i^J$n^. ^D7^7 5tlt 
7^'^yx^hj5^, x£X#-hSL x^X# 

7*0^ 7 7T*iftiB*^ffl*7r-f ;nc»a*ns. 

Bi^7 7^;Hi^^3>t:^-^ - 7*7^ h 7:t~~A J 
[0 0 3 2] ^>7t^hRtfX#X#-h • vXt-A: 

\zmwtZc mmzf-^^7, v • ^^x^ h • ^7 

X3 2 (1^3) C^^T, »«ft«*fe<!:fcaq8-r-6, 

^ctc^ >3B- hsr/x^x#- h • ->X7A&tf*s$ 
>7' , Jp<>hT^^i6i:> ^vx^ h • ^^x&r^ 

^7x3 4\z^rmm\zmmr^>c mmuetmzm 

[0 0 3 3] 5 s -* U X h • * 7X (DATA_LIST CLAS 
S) H3S|^BB"r*t, 7^'JXh^7X 

3 2 tarn 

• Name : STRING (n) ; 
•Value : STRING (n) ; 

[0 0 3 4] Naneli-f >X*>X«#.©*b9S:^, * 

ic^"Tv>**x^"rs 0 

Nanel. Name2. Name3. . . NameN 
ZCX, Namc»iS*7XlC»JS-rSrtf«4;T»^. 
[0 0 3 5] S^ersoDTS^, 2r?0^ttMo 
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B2&tfDadS:^t?Faniily*^xx^ hftig£?*2>. 
Person:*:/^* h#3:3©JBtt, -rftfcSLONGIB C/ 
•J^'r^y) ©SocSecNum, Pboneiy©Phone_Number, 

e t?yi^ hli3^'J5f^yitt. "Tftto^Ar 
ea.Code, Phonejfum, &tfExiension ftWt~£o Date;t 

fr^Date.NunK Calendar, RtfFornatftWt"*. I^9t4 
Familytf^vx* hftS-T*>©T&*. 01 OteFamily 
hiCM^T-^'JXh • 7WA4 1ft 
^-To If 14 "7 7y- (fuzzy) "-x— ^ ft**— M"* 

[0 0 3 6] f-^UXh -rt^x^ h32(7^V7 
K4 2(i^(DSOT*§o 
iR£ (delete) *y «y K4 2 a : 

• rt»Sft#A6n&X>hUfttB-S 

• *MB«ft4A £*ifcx> h U ftffi* 
iliD (add ) K4 2 b : 

• £©rt«*©X>MJ*jglin <£tt#«C#ftL&^ 

«£) 
*§£) 

#H (move) *y? K4 2 c : 

• £©Wff£©x>MJfc»» 

R£ (set ) *y* H4 2 d : 

• ax >mj ©**»**«* 
■sx>Mj©w»sfta»£ 

•«x>hiJ©«ftBBt 

(get ) K4 2 e : 

■£x>HJ ©n«*ft«18 

■»t>hj ©!*«***» 

•»x>hy©Mft«» 

&M&tfR£ (move and set) *yy F4 2 f : 

• £©fl>atf&©x> h U K#»iU ft»£RtffflftlB£ 
■ £©rt«€©x>MJK»»u rt««ft»3£ 

• £©5MJ*©x>HJiyMBU MftK^ 

• d©rt«*©x>MJK»»U ^*BS«iftKS 

• £©rt«*©X>MJfc»ftU «ftR£ 

(build ) *yy K4 2 g : 
•£T©rt«*©UXhft4ti6 

• £T©ft«*©»J X hftftft 
Vy7 (map ) • ;*y? F4 2 h : 

• ^COvarclassftfflUT^BB^ftrtffli&C^^^ 

• CO)varclassftfflt»TI*a«*«^«*lCVy^ 

(return) ^VyN2i : 

• ft»UXhftJB3J 

•sjafuxhftfiia 

•WM'JXhftiEM 

[0 0 3 7] 01 1 tC^Sn^x-^UX h • 



(9) «BB¥7- 1 7 5 7 3 0 

OS5*«Ttt> X> b U l4ttS©JB/rT!HSS*l£j&<, 
SBgix- ^tt»«*3tWrt«4& lCfcDX>MJft7* 

W*fc.k*X> h ij © 2 JifiSgft aJfiEt-TS. 

[0 0 3 8] £fc*J6ff»TC4. «»yu-AtH*^x- 
jMjxh -x^huft^rt-rafeftictefflsn*. am 

tfo XD-;h'*yj?i>HJ, Abraham^iCj;^^® 
.70 #f*miiSg4 2 5 7 4 6^"Slot Objects for anObject 
Oriented Programming System" (#Kj¥2-2 5 1 6 

7 !■») -c** stress. 

[0 0 3 9] -f>#-h*fcliX*X#-haft 

*t^y^t* «*^f2«$n*. com 

[0 0 4 0] # ^ (TAGS) : *^vx^ h»|Rl3>fc!3L 

a? -x^>y««»»©si»fctta»an-5j:3ic. ^ 

^«»*Sft©^MT- (modifier) *5EWl;:± 

©jIDT&£ e 

• DEFAULT. IMPORT 

C(D9 Jftt, K#^?^J(SLTATTRlBUTE_IMPORT^y^S: 

)5feftffi3t*r^)o P«ltC^liTt^ATTRIBUTE_IMPORT^y{C 
a? «-r«T8B©E«ft#.WSn&ti. 

• DEFAULT.EXPORT 

Z.<D99tt* K14K*HSbTAnRIBUTE_EXP0RT^ 

¥ttftfifi-r*. §¥WlC:3^Tl4ATTRiBUTE_ IMPORTS £f 
lCBT<5TE©aB«ft#!H$n&Vi. 

[004 j] Mt^> 3t3©jwt^if««iajDan«. Be 
^yttBHtic«*, .ao^^©sffl©3^>h . 

±D(»©9-f >©»WfcWl*. «SL<tt, 

w«3e»a±T©TFKj:oT*)n«fc«**n«. £*as 

©Rtt^yttff«©«ttt-ISK:*fflirttT*0, *© 

• UNIQUEJEEY 

r©^ytt^©Kttftr©*^vxy h©&£©*-£ 

- ATTRIBUTE. IMPORT 

c©^yi4Btt*«-f>#-hana*sft»3tr*. - 

tl 14 £ ©IStt (C WiST^ DEFAULT. IMPORT 9 9 ft It ft ^ — 
50 n?<t FT*. ATTRIBUTE_IMP0RT^y*<ffi3t$nfe^« 
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lDPort.Data_Lisl*«DEFAULT_lMPORT^yiCj: D|g^ 

znzyzisay&TyxJibffifettZc attribute, 
import* ^iz^x\t&M^mmiz^^ 0 

• ATTR1BUTE.EXP0RT 

H co* ^ H«ft*t x * X#- h * nsy/S £»Jirrs. 
^n^^<7)JS14lr^j£t'§DEPAULT_EXP0RT*^^( : t^^ 
-A5-f Hn. ATTRIBUTE_EXPORT*^^jg^$n^^ 
*§£\ Export_Data# DEFAULT.EXPORT *;/*(::£ QJ&££ 
n«7^y3>Sr7*;^ffl)lttS. ATTRIBUTE.EX 
PORT* ^t5iriTtt£WP»«»CJE^-6. 10 

[0 0 4 2] ATTRIBUTE. IMPORT : ATTR I BUTE. IMPORT* if 
<Dv>**Xl*#CD®DT&£< ! 

ATTR I BUTE. I MPORT : "value" ; ZZT\ "value'^lC 

• IGNORE 

• ATTRIBUTE 

£<0Rtttt^>#-h;£nS. Assign.Data tt, Rftg 
chlCjcO, «tt<D»M*7X(0Iioporl_Data £H*HJf. a? 

*^}^P7 h • *7vx* h*fcttV]RTUALTfct>« 
Assign.Data 145*— ^©AAWSC&Rtt©^— *S! 

(VIRTUAL ) 14, 7P-ArtlCttWMSr&tl*B2tt«& <?0 
Metadata W'/i^ hrtlC»X> M J £ 
*rf£RttT&*. ■£©->>* *;ua&©»DT*£. 
attribute.name : VIRTUAL ; 

• ATTRIBUTE al ternatejnethod 

£<0Rttte-f>#~H Assign.Data ft, Rft|=i 

chir^: r>, Jlf£<Z)j»W* <7X£>al ternate_method£P?W 

RW^yx^ h#RB£fctiXDy h - 
nsft]£©BW*^yx^ h#JH*fclixay h • * 
X • X7- &£C£><, ai ternatejDethodte, Import J)at 

• seLaltributejnelhod 

^©RttH-f >#-h£nS«, Assign.Data tt, 
/^■fe-vPjaiLW^^vx* h£LTffiflrr*C:<!:fc 
cfcO, fu^$n^>set_attribute.D)ethod$rlJ?tLi-r« H*l 



7-175730 

<omu wziii/ax • 7-/-;i,FRtf*Dx ■ 
x*h«SE) fct ADLl.Valid^Vy HlriE«$n^* 
set.attribute_method«*<Oi*mL f >*7x 
-Xldft^o 

set_attribute_inethod ( 

valuejn : in "primitive" ; 

rc_in_out : in out RETURN.CODE.CLASS) : 

^XfttD Assign.Data;* y y F£#!B$ttfcK 

set.attributejnethod (value.in : in"prinritive") ; 

[0 0 4 3] ATTR1BUTE.EXP0RT : ATTRIBUTE.EXPORT* if 
<Z>i/>**Xte&<D®DT*5o 
—ATTR I BUTE.EXPORT : "value" ; 
Z H T"val ue'irAtZ^t WO V iTn^T* 5. 

• EXCLUDE 

^o«tt»x*x#- hsn^^. 

• ATTRIBUTE 

«tft»XDy h • *7i?z.{7 ExportJ)ata 
K0Itt§^^7t-yP^l^yyx^ hi:U 
TffifflT^Cl^(c:J;D, *©Rtt<DExportJ)ata 

CVmtWfrVh*)* *»**X-X^-£ 
4=0^ X*X#~h£:ft£#£<DRim t^yx^ 
hfKfdiXD^ h -^^x* h££ttYIRTUAL T 

-ffc^* 5t/^^ Export 

.Data URttx— **7l^-A^5ieS»DttlU Cin 

£Rf$<z>-r-*^£x h u >^tex«rr*, 

• ATTRIBUTE KEYS.OMY 

-C0R#(5x*X#-h$n^> c Export.Data f4, Rft 
St^^7t-yPf£ilLW7'yx^ h fc LTffifflT* 
IlfcfciO, Htt©Get.Key^yy KSrDJffl-T. dttte 

m&tfzcD&yizmm^n&zt, ?ut>?>* maw* 
n^T»^2ii*ja«-rs. x*x#-h^n^^© 

RWt^yx^ h#RH*&ttXDy h - t^i^ h 
T^l^-&> C©«tt«l8!iT»0, ^>**X'X7- 

• ATTRIBUTE al terDale.metliod 

r©RttttX*X#-h 3*1*0 Export_Data tt, Rft 

^chlCctO, ^Oi3S140Export_Data ^VyKftWU 

Rtt^yvx* h#I*fc[JXD-; h • sf^v 
x* KO^m^Tfe^^t^Stt-r*. X*X#-h 
$n^^©itt^yyx^ h#RB*fcttXns/ h • 
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$X - Xy — &$iCZ> e alternatejnethodte. Exports 
ata *Vy \*\ztt&L-T&mzm$:2ntzl&m\z9Et>to 

WSrli, alternatejnetbod©jSttT&£. 

• get_at tr ihute_method 

£©KttttX£X/}*-F;*n£. Export.Data 
/ y t-yffiBLO*^i^ N i LT«ffl« : 1 1: 
<£0, ffiSg$n^gct.attribute_nethod*l*tB"r. £*l 
tt9#ft$0>7XO^Vy K"C**. get_attribute_ 

geLattributejnethod ( 

value.out : out "primitive" ; 

rc_in_out : in out RETURN_CODE_CLASS) ; 

^Xrt© AssignJ)ata;*Vy KftlMHSI'lfcu. ^&/^ 

geLattributejnethod ( 
value.out rout "primitive") ; 

Sou- FfcJW*«»*«/Mtr*. 

[0 0 4 4] Wt^yx^ h • (EXTERNAL OBJ 

ECT CLASS) :M^yx^h^7X3 4 (i4S 

■Meta_Data7l/~Av 4 3 

:^7X • y\s-&\z#7x<Dmmizmtz>%i&&j} 

7i*MttZ. Metajata^^vx^ htefc:;i/F • 

• Import_Data/ Vy H> 44 a 

I- Import.Find^V^; K^l^iilL, *C 

2. Import_Find ;* V y FtCJ; Digai£tt£-f >X*> 

X^ffll-^^tlCctri, Assign Jata_List*7y H* 

• GetJCey^V>y h\ 4 4b 

COM >X*>X • *7y Ktt^T©U.N]QUE_KEY7*f- 

• Ohject.Search/V y h\ 44 c 

• ImporLFind/7 y F, 4 4 d 

h©-f >x*>xicjg*iiT£o 
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• Export J)ata*7y h\ 4 4 e 

iL<7M >X^>X - *7y Fte-f >X^>Xi;i;tfj£"f S 

• AssignJ)ata_List^ V>y Ks 44 f 
£<zM>x*>x Hir^UXh^O, 
UX hftCO&X>HJ£&&T5o 

• AssignJ)ata*7*y F\ 4 4g 

70 - AO-Valid* 7 y h\ 4 4 h 

^T££;i<h£{Sirf££a6iC> <>X*>X£:fxy 

[0 0 4 5] *^x-^ • h (META.DATA OB 

JECT) . 4 3 

0p 0 i ]tc±/i£&r;*t:^i/— F$n^ 0 mtt&^-rs* 

• ftfiBJBtefc, 4 6a 

• WgBx-^M, 4 6b 
•j^7X/>f>X^>XSB, 46c 

zti\zmm*2?zmm\ ^>x*>xjgto&>&* 

"To 

• rtgBn^r- V59>\ 4 6 d 

30 7L/-AJfc^7X • x-^fil«ft©Stt©a^r-iy 

• >#-h^L 4 6 e 

£ tlfJAss ign.Da t a ^ATTRIBUTE. IMPORT $tf{Z£Dfe^ 

- IGNORE 

- ATTRIBUTE 

- OVERRIDE 

"f>*-H«/VyK, 4 6 f 
40 £ tl 13 ATTR 1 BUTE. I MPORT : ATTRIBUTE_al ternate.method 

ifi¥§fet*tVbl%* 5^7 tfJUh ©Import J)ata* 7 y FO 

Ktiwzwttiztiztvy ft*^>o 

■IttR^VyH. 46g 

rtlteATTRIBUTEJMPORT : set.al tribute jnethod7W§£ 
$n^>^f> x7*;i/htf)ImportJ)ata*7y FcfltttoO 
izWthZtlZtVy FT?**. 
•M»V7H-t-M 4 6h 
Cttteset_attribute_niethodC>$ 1 <Drty £ LT 
»Sn&iOf-i'S!t*4. CtlteseLattribute.me 
50 thod©^ l tf>/15;*-*<>:LTzi- RtSn*T-*S! 
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• X^Xtf-hH, 4 6 j 

£ft|;£X?X#-h • x-^*WTRIBUTE_EXPORT^^* 
^DEFAULT JXPORT ^^CiOS8$n§Itt^^ 

- EXCLUDE 

- ATTRIBUTE 70 

- UN1QUE.KEY 

- ATTRIBUTED! 

- OVERRIDE 

•X^7X^-hft#^V7K> 4 6k 

£ frl &ATTR I BUTE .EXPORT : ATTRIBUTE.al ternatejaethod 

tfffifeZtlZms Export_Data;*Vy FCDftfc 0 tlffffl 

•«tt«^VyK> 4 6 1 

£ tl 15 ATTR I BUTE_EXPORT : geLat tribute jnethod^Jt5£ 

'BttaS^yyH-r-^I. 4 6m 

2inHSB 1 <Drty*-9 1 tTget_attribute_method(r 

mZtlZ>m<DJ : -?MT$)Z> B £ftttget_attribute_ne 

•X£X#-h»«{fc«8U 4 6n 

[0 0 4 6] ]MP0RT_DATA*7y h\ 44a::(D^7 30 
X • ^y^H^l^^rcl^gccox>hUc7)x-^ , JX 

1. ImporLFind^Vy FSfffflU *tc, 

2. Import.Find *y y F (Ccfc 9 jgfil$n£^ >X:? > 
X&i&mirZ>Z_t\Z<kD> Assign_Data_List;*7y Hft 
Pf tUTo Import_Data^ V y H<htfM >^7i-Xl^ 

import.data (' 

data_list_in_out : in out DATA_LIST_CLASS ; 
rc.in.out : in out RETURN_CODE_CLASS) ; 40 

[0 04 7] GET.KEY;* V y h\ 44b: 

^HCO^HiJiffl^toT-^UX h*igai-fS. Gel.Ke 
y ^Vy FiflM >^7x-Xti*waSt)"r*^. 
geLkey ( 

data.) is Lout : out DATA_LIST_CLASS ; 
rcjn.out : in out RETURN_CODE_CLASS) ; 
[0 0 4 8] OBJECT.SEARCH^ 7 yH, 44c: £CD£ 
7^ • *7y Kttx-*UXh&gI&^ f-^'JXh 

rtTS.^uians*-«jc-ars-f > • • so 
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i/xt? bO-i >X^>XIC#!1&jIS1T £ e Object.Sea 
rcM7y H <L<7M >^7 x-Xte:fc©SDTS5. 
object_search ( 

dataJisLin : in DATA.LIST.CLASS ; 
rc_in_out : in out RRTURN_CODE_CLASS) 
return OREF ; 

Z<b*Vy H©*»tiB*«)aD"C**. 

1. ( (Unit Of Work) UOW) U^jmm 
UOWW0f:S-5*T, ^OTOWOX 

ODUOW-f >X*>Xrt©&:*:/yx2 h(7)Get_Key ;* 
Vy KfcWUU ^nSrdataJIsUntJttt-r-SCtlt 

^/xnn (oref) ssiai-r*. fMMiffifc^ 

^Tti Abraham ^K^S 1989^-10^23 BUM 
<D*m®mm%4 2 5 6 0 7*TTJnit of Work for Pr 
eserving Data Integrity of a Database"Tj$ / ^6>*'lT 

2. Z0)?7?s(D!/u~-;VVUOVM >X^>Xft0# 
t^vx^ h£>Get_Key^7 y HStffflU -^ft£dala_ 
list.in £Jfc«rT£ 9, ^d-amujow-t > 

7^>xrto^yx^hem„ -HtoWL^ma 

nSitT'yx^ hOOREF^jga-T^c 

3. -»««ft^ffl*nftVi»^ VOID.OREF £jg*PT 

-3^-xj£il£liDt-£fcg>t::, w^vs^ho 

[0 0 4 9] IMP0RTJP1ND;* Vy H, 44d:ZL<D9 7 

-f >X^>XlcS-a-r*. Import.Find^V y 

>*7x~Xli#C<DifiDT*£o 

impor t_f ind ( 

data_list_in_out : in out DATA_LIST_CLASS ; 
rcjn.out : in out RETURN_CODE_CLASS) 

return OREF ; 

£5Xjgtt Impor t_0bj#, fr&ft'f >X*>X0)£j5£& 

1. ObjectJindfcfffcHU ##-f K (non-void) (DO 

2. -tnaWC[)«^, Impor t.Obj. VOID = TRUG&& 
tf, SELF, unflat (Impor LObj £>7 F UX) . 

3. rc.in.out$OKIC"fc:y h"T^>. 

4. lmport.Obj. copy$:]gai-r^« 

[0 0 5 0] EXPORT .DATA;* V -;F, 4 4 e : > 
X^>X • ^77 Ktt^f >X^>X(C^T^x-3"J 
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t&t^tWEASns. 5r-*UXh^£ (empty) 

*M*tftt*£tfX> F U^TCDX^X*- 
h"JtE*«ftJl^jCLTx-^'JXh»CjiJ«]$^l^ 0 Ex 
port.Data **Jy Ffc0>-f >^7i- Xtt^IOt* 

So 

exporLdata ( 

data.l istjn.out : in out DATA_LIST_CLASS ; 
rc_in_out : Id out RETURN_CODE_CLASS) : 

[0 0 5 1 ] ASSiGOATAJJST* VyH, 4 4 f : CO 

1. IGNORBX>FiJ£ w »£"T* (T&*)%«r&&7-< 
W^nfcr-^'JX hlCnon-l€NOREX> F'J £3kf- 

f *) . 

2. < >X*>XIC#^TSx-*UX F&SKSTSfc 
#>\Z, SELF. Export^Data^dfHifo 

Jt«u — »-r**t8Rr;«^#-r-5x>hu^7>r;p 
^$nrcx-^ ux F^sKarr s. 

1. ^<r^^U>^^ta^x--^ l Jxh^(7)^^i^+h 
hlwS*lK*rSAssign.Data_List*D¥tti*r. 

t'£AssignJ)ata£PfttJl\ 

*»T*«rit«|E"r*&ft^ Am_LValid^V y F 
fcUfffl-T. Assign_Data_List^V *j F ttO^ >?y x.— 
X«*£>iIDT££„ 
assign_data_l ist ( 

data_list_in_out : in out DATA_LIST_CLASS ; 
rc.iiLout : in out RETURN_CODE_ CLASS) ; 

[0 0 5 2] ASSIGN. DATA;* V y F\ 4 4 g : Z<D-i > 
7,9 sTs • HUf-^U7 F&SI&9- £^X© 

So 



(13) ft-R^ 7 - 1 7 5 7 3 0 

• ^"name. "^£«fflU M^^^W^^Xcr)^^ 

vx£ Fa>Assign_Data_List*y y HfcfllS**X4r- 

set_attribute_iDethod£l9tt{t\ Assign.Data^ V y F 

assign.data ( 
J0 datajistjn.out : in out DATAJJST.CLASS ; 
rc_in_out : in out RETURN_CODE_CLASS) ; 

it*- h^ns^u 3=5V bt*5. 

• BOOLEAN 
-CHAR 

• DB2.VARCHAR 

• DOUBLE 
•LONG 

• REAL 

• SHORT 
20 • STRING 

■ MS.DOUBLE 

- MS.LONG 

• MS.REAL 

• NLS.SHORT 

- MS.STR1NG 

[0053] • *-t&m : B6 fcHRfcjRan* 

<i >#-F • x-*#&fttfX£X#-N . x-^^S 

k^th- Fft^nst) <&£<E5rrs. 

package body MTLCLASS te> 

-DEFAULT. IMPORT : ATTRIBUTE ; 

[0 0 54] « 1 ) 
attr.l : LONG ; 

40 — * ^«Rtta^>^-hic^uTfe, x^x^-htr 
[^1] 
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26 



Si.;* 




1 1 






1' r V 


1 

la 




/ V , K 




ettr.l 


LOUC 


0»F!Z3 




















x * * «~ 




aw 

A V t f 























[0 0 5 5] W2) 
attr_2 : LONG ; 

-- ATTRIBUTE. IMPORT : imp_attr_2 ; 
ATTRIBUTE.EXPORT : exp_attr_2 ; 

U ^Vy Kt*£0>£5Xft<0expjittr_2>y y FT* 
3 0 ^ilT, imp.attr.2^y^ Htt*©<fc5JC3ga*n* 



imp_attr_2 ( 

value.in : in LONG) ; 

£fc. exp.atlrJ»4jfc©J:3JCje«**l*. 

exp_attr_2 ( 

value.out : out LONG) ; 

z. <j>jm.m cat**** car. 

[*2] 



*2. > 


* • r-*W2 








■f v *s - ► 


i 

*»- 


19 a 

> v K 






I OK 




















— ? A # — 

1-5? 




> / j F 


- 


1 • 

191)" Y 

















[0 0 5 6] 0rJ3) 
at tr_3 : MY.SLOT ; 

— ATTRIBUTE.IMPORT : put.name ; 

- ATTR1BUTE.EXP0RT : get.name ; 

U y KBklO^9XA<0get.na]ie^y^ KT& 
& a CdT% put_namctt:&<Z)£5f;:^£tt3<, ^ 



^ put .name ( 
30 value. in : in DB2_VARCHAR ; 

rc_in_out : in out RETURN_CODE_CLASS) ; 
tit, get.name^Oi^^gJSSn-So 
get .name ( 

value^out : out DB2.VARCHAR ; 
rcjn.out : in out RETURILCODE.CLASS) ; 
^<Dffl(D* 3 K*T. 

[3*3] 



K3. > 






* 65 


flSPD IT- 
S' j ^ 


•< V <K - h 
Si 




* V y K 




atir.S 


Uf.SLOl 


























/ 7 ■» K 


1 

WWW- 



















[0 0 5 7] #|4) 
attr_4 : MYJRAME ; 
-* DEFAULT. IMPORTsS:^ & filffl • 



*y? K^MY_FRAME^^7s^lcM^tU^n^> 0 
-* DEFAULTJ2XPORTR3£$ffiffl. 

50 U ^y^ Htt.MY.FRAME^7XrttC^tUSnS. 



-284- 



(15) 



»HPF7- 1 7 5 7 3 0 



21 

T> MY.FRAMEtiCLASS_ IMPORT : findftfg^U find^V 
find ( 

value.in : io STRING ; 

rc_in_out : in out RET1JRN_C0DE_CLASS) 

returns MY.FRAME ; 

%tz, MY_ FRAME teCLASS_EX?ORT : unf ind£jf*£l^ unfi * 



28 



♦ nd^y?/ Fte&cDct;5lc£g£ft£^>x*>x • ;*y 
unfiod ( 

value.out : out STRING ; 

rc.in.out : in out RETURN_CODE_CLASS) ; 

[*4] 



»4. * 






r- f s 


f m V 


3 


>*>r 


i 

Bin? 

> V -y V 




•ttr.4 




mm 


















o* -f-fta 


x * % * - 




* J v r 




Mil* -F 










I 


i 







[0 0 5 8] M5) 
attr^S : MY.SLOT ; 
-» DEFAULT. IMPORT'S*? ft ffiffl. 

--* c: >#- h fc45^Ttt»a»a*B u 
*y* hb my.slot^ ^xwicji^iBans. 

DEFAULT_EXP0Rm£ft<£JB o 

U ;* 7<y KteMY_SL0T^XW3£V^£tt£ e £ £ 
MY_SLOTteCLASS_ IMPORT : assign.str ; ftftiJtU a 
ssign_str \$:k<D£ o \ZftM^ft2>>j yT. • *Vy KT 



D.str ( 
value.in : in STRING ; 
rc_in_out : in out RETURN_CODE_CLASS ; 
£fc* MY_SLOmCLASS_EXPORT :get_str ; ftJg£U ge 
t.str \T&(D£?\Zfem2nZ><i >X?>X - H 

ge t.str ( 

value_in_out : in out STRING) ; 

- oK««^*fjBf * ^ ^r-^ ft* 5 (:*-f 0 

[*5] 



*5. S 






7- 




^ ^ .-J - V 

m 




»s» 

* 7 i ¥ 




iltr.5 


IY.5L0T 















J * * # - 




aw 



















[ 0 0 5 9] ^> • ^A#J :HK»K:B7Rtf0 8t;: 
*2ft£cfc?ft, ^D^^Z^fT^M (7>- .MA) 

\Z, - 24&\z#tt%>{>$-b&®&zsx>?7s$ 40 

[0 0 6 0] <i >$-h :-f>#-bOl8I, 
x£ h&ffirt* post unflat^ y «/ K iCfc^T^rT £ft 
3„ -f>*-h • ^yy HttHfittCB, *iJ^T£ft& 



LValid'^y y Vtfi PostJJnflat^y y Kfr&HJHJStt 
HDEFAULT_ IMPORTS y y KSPffflU ^(DHttK^O 



[0 0 6 1 ] ^^TftTWtt. Hft$0)5^C7)"fc:;UH • ^ 
[0 0 6 2] fll) 'f>^-h-T^3 7^W>#-h=T- 

DEFID, 4, EKMMYCLS ; at tr_l, LONG;. . . . 
4 ; <1> : 123 ; 
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1. <i>#-h¥&3 7#x~*'JX h*^JRttCDrtffiS 
*"altr_l'\ RtfJRttO^SBar^Sateity. 

2 . <f >*- h^S 3 7 *»rt»*"at tr.l w lC»*bT-f 

T» ATTRIBUTE £J^ttit\ 
T> LONGSJL^BT. 

5 . >f >t^- h^K 3 7 a*"123"£ (LONG) 123K*HW 
3 C 

6. >f >#-h^g3 7tfJ%&<Dftffi*7-by hZM, 
X. 0xF123£jl,^aJTc 

7. -f >tf-h^&3 7# (LONG) 123&7 lz-Z^Ot 
7-fey h0xF123 ICfiUfS. 

[0 0 6 3] fi»J2) f>#-h^R3 7ifl7 7<1)W$\Z 

DEFID, 4, EKNMYCLS ; atlr_2, LONG;. . . . 
4 ; <2> : 123 ; 

1. -f >#-h¥R3 7 39««tt©|*F*45 "attr_2'\ R 
r//lttcO^M"456"^iHZvt?o 

2. -f >#-r^R3 7**rt««"attr.2"fc»JSLT>f 

3. -f>*-h*S3 7 ^KJgftCH >#-K^I^ 
*T\ SELF^V^Hi-T. 

4. -Y>*-h*a3 7*^tr«tt<0-f>#-h • >cy 
yK*AT» imp.attr_2^^tt*r o 

5. -f>#-h^R3 7«t*(C-f >#-h • *7y HO 

6. ^>#-h^S3 7#"123"£ (LONG) 123JC«1M- 
5. 

7. -f>#- N^S3 7#n~#;VRC£no-erroi\ do 
-messagettfii(3SJMft-r^o 

hc^inip_attr_2^H?m (LONG) 123*351/^;*- 

9. -Y>^-h^S3 l&Xy-ftmtZMfo? SRC/1 

[0 0 6 4] 0»J 3) -f >*-h^3 7*t7y^;n*gfc 

attr_3, 4, EKNMYCLS ; Company Name. MY.SLOT ; . . . 
4 ; <2) : 'Acme Business Machines' ; . . . 

I . <f>#-r*-T-R3 7*«Rtt©|*iaB«"attr.3 w . Rtf 
IMteCD^W'AcmeBus i ness Mach i nes" &ffi&tS. 
2. ^f>*-h^S3 7^rt«B^"attr_3"JC*fJS;LT^ 



3. >*-h#S3 7^lCRft©>f>#-Na^ 
T, SELF£J^itfJl\ 

4 . *f 3 7 tf&fcBftCJH >#- h • ;* 7 

5 . -f h-T^a 3 7 ^IC-T >#- h • .* 7 5/ H<7) 

6. <>#-h^R3 7^"Acme Business Machines''^ 
varchar(C^^T 

70 7. -f >*-h¥»3 7#tD-*;URC£no-erro]\ no 
-BCssagctt*JC«IMft: fc r5. 

8. ^ h^g 3 7 ^ h ^ ni) 1 7 yx ^ 
h<Z)put_naine£ii?UiU varchar&35 1 rty* — j?tL 

rftmt. 

9. ^>*-h^©3 7^X^-ttKfc»Jt?1-SRCA 

[0 0 6 5] «4) ^f>^hfa3 7^77<W!: 

DEFID, 4, EKNMYCLS ; alt r_4, MY_FRAME ; . . . 
20 4 ; (2) : 'Acme Business Machines' ; . . . 

*rntf>*§£tc%, myj^ame £8«$n*£ strict jg-r 

1. -f>#-h^R3 7#«JHttOI*3aB* ff attr.4 w , Rtf 
JRtt©^aB* w AcnieBusiness Machines"&R&fr. 

2. -f >#-h^S3 7^rtg|5^"attr_4 w lC*fjebT^ 

3. -f>#-h*R3 7*tJkK:»t©<>#-hatj| ( 
T, ATTRIBUTE tA^tM". 

4. -f >#-h^a3 7^Jfcfc:Rtt©5 f -^S€rJlT, 
MY.FRAME^rJl.l'iHi^o 

5. <>#-h-T-R3 7^(C-r>#-h *7 
v FlZttfa^ZMJRmizttfotZ*???* • t^y 

6. -f>^-hfg3 7jW&lc>f >#-h ^7 

X • ^7vx^ h£JiT, STRING&jL^fflT. 

7. -f>#-h*a3 7#D-:frJl,RC£no-error, no 

8. h*»3 7#;*3rfe— i^attr_4. find£j£ 

9. -f >#-h*»3 7*tX9-«Wr#JBr*RC^ 
[0 0 6 6] «5) -f>#-h¥»3 7 #7 7 -OH* K 

DEFID, 4, EKNMYCLS ; at tr_5 string, MY_SL0T> 

6;. . . 

DEFID, 6> EKNMYSLT ; a 1 1 r_5 string, STRING ; . . . 
50 4 ; (2) : 'Acme Business Machines' ; . . . 
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1. -Y>sR-J**R3 7*«Rtt<ortM*"attr.5 , \ 
Btt ©flflBfiTAcmeBus i ness Mach i nes" tf. 

3. -f >#-h*R3 7^fc«ttO-f >#-hffl*Ji 
T, ATTRIBUTE Z^ltit. 

MY.SLOT £Jl^aJT. 

x^hS^Tv assign.str^l^To 

6. -f>#-N*& 3 73ft«*lC-f >#-h ■ *v 
yYV'T-Zm \ZMfot 3MY.SL0T tC^jSI" Z>**9v 
X • t^yi^ h&jlT. STRING feR^tM". 

7. <>#-h¥a3 7#D~#;i,RC£no-erroi\ do 

8. -f>^-h^S3 7^^-tr-^attr.S. assign.s 

-r. 

[0 0 6 7] X£X#-h :&^>#-h09jW*fcx£ 

-N^S3 8tC£D^fr3ft£«, 
[0 0 6 8] Ml) £©W«attrJL©x£X#-M;:M 

a-rsxT-yy^Kw-r^o 

2. X^X#-h-T«3 8Wi^^L, "alir_ 

3. X^X#-h-m L 3 8^^^m^^T'1';McS 

4. X^X#-h^a3 8*tBttcox^x#-h$!&JS! 
U ATTRIBUTE ^jl^UST. 

8BU L0KG&^,^ai*r. 

6. X^X7l?-h^a3 8^ffltf7^-Aft©JBtt^* 
7tyb%mU 0xF123£j^Urr. 

7. X^X#-h^®3 h0xF123<7)L0NG£ 

DEFID, 4 V EKNMYCLS ; attrj, LONG;. . . . 

4 ; 0> : 123 ; 

[0 0 6 9] M2) attr.2C0X/7X#-hlc 

2. IJX*-h¥83 8««*i:»»*Sau "Long 
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Value"^^HiT. 

4. X^X#-h^&3 8^«tfe(DX47X#-hM«:« 

5. X^X^-h^a3 8^^X^X#-h-^V^ 
K*SBU exp_attr_2^^,t^tfS-r 0 

6. X^X#-h=M3 8»^X#-h H • 
T~^I!£$U L0NG£Ht>aj-r<, 

70 7. x^X7j^h-T-S3 8rt*n-#^RC£no-ejroi\ 
no-messages tftWiZtyMttrfZ* 

8. x^x*-h¥R3 8^X^X#-h$fi^>X 
*>X<0exp_attr_2£lJ¥fljU LONG© 7 Hl/X^IA 

9. X^7#-hfg3 8^X7-Wl;^f^RC 

10. X*X#-h*ft3 8tW.0NG£X MJ >yil** 

a? DEFID, 4, EKNMYCLS ; at tr_2, LONG;. . . . 

4 ; <2> : 123 ; 

[0 0 7 0] «3) J:©««attr_3CDX^X#-McB8 

<OjC^fr-^*HSU rt^attr_3^^ai^o 

2. X^X*-h#S3 8^JC^«*&aU "Compa 
ny Name'^S^^tHT. 

3. X£X#-h^i8:3 8tfftffi%%mijy7'iMZ& 

j£tfo 

5. X^X#-h^S3 8#&K:x^X#-h ■ 
F&SSU get_name£&UHrr c 

6. X^X#- hf S3 8^X*- h • H ■ 

7 . x ? X #- h ^- S 3 8 # □ ;!/ R C ^no-error, 
no-messages 

8. X^X*-hf83 8#x^X*-S£:ft£-f >X 
* >X ©get. name fcDfHlU VARCHAR©7 KUX&3B1 

9. X^/X^-h^83 8^X7-ttIl:^tl>RC 
1 0. X^Xtf-h-T^&S 8?WARCHAR *ZhV>{ftZ 

DGFID, 4, EKNMYCLS ; Company Name. STRING ; . . . . 
4 ; <2> : 'Acme Business Machines' ; . . . 
[0 0 7 1] #14) zcd&IU, attr_4©x£X#-Mc 

50 1. X£X#- h*S3 8mx#-hsn^7X 
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<D*?T-2*m%t.L* fi^attrJ&jl^.'UTc 

2. X£X#-h^K3 83&*^li*H»**«L, "at tr_ 

U ATTRIBUTE SJl^arr. 
T> MY_FRAME£r^li£ii"^o 

6. X£X#-h^ft3 8fjmzx?7>4i-b - • 70 

^yx^h&lT, unfind£Ji,V>Hl-r. 

7. X^X*-hfg3 8*^ICX^X^-N • *- ■ 
^V-; K o^^— 3^ 1^ ^JtS-T ^MY.FRAME EC^jK-^- ^ 3^ 
ZvT, • ttVx.t? S^T> STRING&ja^tiTtc 

8. X^X#-h*83 8 *«D-*^RC £no-erroi\ 
no-messages JRIIKfiJ^MfcT*. 

9. X^Xtf-h^&S Stfi*yiz~ xattr_4. unfind 

10. Xi?X#- h^»3 8^X7-«B«ltf:t5R a? 

DEFID, 4, EKNMYCLS ; at t r_4> MY.FRAME ; . . . 
4 ; (2) : 'Acme Business Machines' ; . . . 

[0 0 7 2] #J5) £©«ttattr_5©X#X#-Hl|B 

1. X^X#-hfg3 8#X#X#-h£*l5*7X 
0^x~^£r^U ««*altr.5^liffl-r, 

2. X^X#-h^gl!3 8*«*im»*€:»L, "NLS S 

4. X^X/i?-h^g3 8^JSttCDX^X^-hM^S 
U ATTRIBUTE feftirifflf. 

5. X^X#-hfS3 8#&l£JStt©X-**E£ja 
Ts MY.SLOT ftA^fflT. 

6. X£*#-h*R3 8 3W«fcX^^#-h • • 40 
^V^ Hd^r^MY.SLOTIC^^^^^^/^X • Or 

7. x*7X#-h&®a8fimzx9x#~b 

* V y HcOx-^^nc«JtsT^MY_SL0TtcWjS-r-5^^ 
£5X • t^/x^ h£MT\ STRING £j^ftTo 

8. X£X#- r^&3 8 #D-*;H*C £no-error, 
no-messages ttfflKfflJ(IHfcT£. 

9. X^X^-h-T-S3 8^-yii-vattr.5. get.st 
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10. x£x#-hi£K3 Stfx^HXJBfcWarraR 

11. X^X#-h^&38^«Xh'J>^^W^7 

DnFID. 4, EKNMYCLS ; NLS String, SLOT, 6;. . . 
DEFfD. 6, EKNMYSLT; NLS String, STRING ; . . . 
4 ; <2> : 'Acme Business Machines' ; . . . 
[0 0 7 3] 

mm<o®m sx±mwLtz<k?{z, xrwiz&mi* 

[0ffi©flPifctBW] 

[01] hffif^n>tfiL-x^ >y««, n 

[02] T^sEMic.tox-^S'f >#-h&t;x^x# 
[03] ^2©T^'jxh • ^7x©*jt^-rH-e 

[04] 02©Mt^yx^h^7XOiM?<t 
0T&£o 

[0 5] 0 2^§I5^y^x^h ^7X0iii^t 

[0 7] 7 r ay^A*rit^H2<o^>*-h¥afcJ: 

[0 8] 7u?yl*&fm\z®2<Dxtrxtf-h¥mz 

[09] ^yx^hM^tit'^, 

[0 10] 0 9OD^-yxx^7 h#|COx-^'JXh • 71/ 

[0i i] f-^uxh ■ yu-Ao^m^rmr 
ii ^n>tf3.-^^ >>/mm 

12, 14 3>tfa-^ • h7*-A 
1 3 ^xi^ hffil^n>bfa-7V>y^ 

1 6 xi>tfa.-^ ■ A-h^;x7 • ar. 7 h 

2 1 

2 3 ^FJUfJSSttT-^iEttlSH 

2 6 T-f^Dd^-F 

3 1 T-^UXhMM 

3 2 »J X h • ^vx £ h 

3 3 ^^x-^^-T-a 

3 6 x-^-^y^x^h 

3 7 -r>*-h^a 
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3$ 



4 3 ^f^'t^h 



[HI] 



i 



































CPU 




I/O 




M8 




V7 




^9 





^28 
^26 




[I5SI2] 





15] 



[H6] 



^-460 
.-46b 
.--46c 
*-46d 

^46( 

^4Bj 
^46k 
^461 
^46m 
46n 



Y 



( 4 v*- I- /i!> -XIX- h - tfyn- • * 4 L 

\ 



■y-51 
~>32 



53 
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nam 



IM9) 




FAMILY 



|M0M: PERSON; 
|PAO: PERSON; 



CONTAINS 
PERSON 



i 



64 



65 



HRTH_DATE: DATE; 
SOC_SEC_NUM: LONG; 
PHONE_NUMBER: PHONE; 






Contains 

DATE 






OATE_NUM: LONG: 
CALENDAR: SHORT; 
FORMAT: LONG; 


AND 
PHONE 




AREA_COOE: STRING; 
PH ONE_NUMBER; STRING; 
EXTENSION: STRING: 



il 1] 



66 





4 






4S» 


iff 






















F*SB* 


□ 




*5I 






3 




1 


FRED 


APPLE 


123 




1 






i 




2 


SALLY 


PEAR 


456 




4 






5 






BOB 


PEACH 


785 










2 




4 


TED 


BANANA 


234 




3 






4 




5 


JMMY J 


KIWI 


567 




2 























t 







3d 



67 
68 



[SI 0] 



MOM'S BIRTHDAY DATE NUM 
MOM'S BIRTHDAY CALENDAR 
MOM'S BIRTHDAY FORMAT 
MOM'S SOCIAL SECURITY NUMBER 
MOM'S AREA CODE 
MOM'S PHONE NUMBER 
DAD'S aiRTHOAY DATE NUM 
DAD'S BIRTHDAY CALENDAR 
DAD'S BIRTHDAY FORMAT 
DAD'S SOCIAL SECURITY NUMBER 
DAtfS AREA CODE 
DAD'S PHONE NUMBER 
DAD'S PHONE NUMBER 



figg _ _ « 

MOM. BIRTH _DATE.DATE_NU.VI 123456 

MOM. BIRTH _DAT_CAL£NDaR 5 

MOM.BIRTH JDATE.FORMAT SS4 

MOM. SOC_SEC_NUM 1 23456789 

MOM.PHONE_NUMBER.AREA_CODE 404 

MOM.PHONE_NUMBER.PHONE_NUM 456-7890 

DAD.BJRTH_DAT_DATE_NUM 234567 

DAD. BIRTH_D ATE.CALENDAR 5 

DAD.BlRTH_DATE.rORM AT 654 

DAD.SOC_SEC_NUM 564321876 

DAD.PHONE_NUMBER.AKEA_CODE 404 

DAD.PHONE_NUMBER.PH0NE_NUM 678-2345 

DAD.PHONE_NUMBER. EXTENSION 1 23 
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